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Finding Future High-cost Cases:
Comparing Prior Cost Versus
Diagnosis-based Methods

Arlene S. Ash, Y ang Zhao, Randall P. Ellis, and Marilyn Schlein K ramer
Object ive. To examin e th e value of  two kin ds of  pat ien t -level dat a (cost  an d diagn oses)  for
iden t if yin g a very small subgroup of  a gen eral populat ion  wit h  h igh  f ut ure cost s t h at  may be
mit igat ed wit h  medical man agemen t .
Dat a Sources. Th e st udy used th e MEDSTAT  Market Scan ® Research  Dat abase, con sist in g
of  in pat ien t  an d ambulat ory healt h  care en coun t er records for in dividuals covered by em-
ployee-spon sored ben ef it  plan s durin g 1997 an d 1998.
St udy  Design. Prior cost  an d a diagn ost ic cost  group ( DCG)  risk model were each  used wit h 
1997 dat a to iden t if y 0.5-percen t -sized “t op groups” of  people most  likely t o be expen sive in 
1998. We compared th e dist ribut ion s of  people, cost , an d diseases common ly target ed for
disease man agemen t  for people in  th e two top groups an d, as a ben ch mark, in  th e full
populat ion .
Principal Findings. Th e prior cost – an d DCG-iden t if ied top groups overlapped by on ly 38
percen t . Each  top group con sist ed of  people wit h  high  year-t wo cost s an d high  rat es of 
diabet es, heart  failure, major lun g disease, an d depression . Th e DCG top group iden t if ied
people wh o are bot h  somewh at  more expen sive ($27,292 vs. $25,981)  an d more likely ( 49.4
percen t  vs. 43.8 percen t )  th an  th e prior-cost  top group to have at  least  on e of  th e diseases
common ly t arget ed f or disease man agemen t . T h e overlap group average cost  was $46,219.
Conclusions. Diagn osis-based risk models are at  least  as powerf ul as prior cost  for iden t if y-
in g people wh o will be expen sive. Combin ed cost  an d diagn ost ic dat a are even  more pow-
erf ul an d more operat ion ally usef ul, especially because th e diagn ost ic in f ormat ion 
iden t if ies th e medical problems th at  may be man aged to ach ieve bet t er out comes an d
lower cost s.

Key  Words. Diagn ost ic cost  group (DCG) , disease man agemen t , predict ion , prior cost ,
sen sit ivit y, specif icit y

Med ical cost s are known t o be highly concent rat ed , wit h a f ew p eop le generat ing
a large p ercent age of  t ot al cost  in any year ( And erson and  Knickman 1984; Zook
and  Moore 1980) . F or examp le, in t he 1996 Med ical E xp end it u re P anel Su rvey,
t he 1 p ercent  of  t he p op u lat ion t hat  cost  t he most  consu med  27 p ercent  of  t he
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resou rces; t he t op  5 p ercent  consu med  55 p ercent ; and  t he t op  10 p ercent  con- 
su med  69 p ercent  ( Berk and  Monheit  2001) . H owever, ind ivid u al healt h cost s
have a large rand om comp onent ; t hese st riking f igu res d o not  mean t hat  it  is t he
same f ew p eop le who consist ent ly accou nt  f or t he bu lk of  healt h care sp end ing.
Moreover, ind ivid u als move in and  ou t  of  t he high- cost  grou p .

The abilit y t o p rosp ect ively id ent if y f u t u re high- cost  p eop le is imp ort ant  f or
reinsu rance and  ot her asp ect s of  f inancial management . H owever, med ical man- 
agers also need  t o know when exp ect ed  high cost s have t he p ot ent ial t o be re- 
d u ced —and  coord inat ion and  qu alit y of  care enhanced —wit h case management .

In t his art icle, we f irst  examine p ersist ence and  change in exp end it u re lev- 
els in a large, p rivat ely insu red  p op u lat ion over t wo years. Then, we comp are t wo
met hod s f or id ent if ying 0.5 p ercent –sized  “t op  grou p s” of  p eop le wit h t he highest 
exp ect ed  f u t u re cost s and  examine t he p revalence in t hese grou p s of  cond it ions
t hat  are well- su it ed  f or management  t o ef f ect  f u t u re healt h and  u t ilizat ion. While
some p reviou s research has looked  at  5 p ercent , 10 p ercent , and  20 p ercent  high- 
cost  su bgrou p s ( Meenan, O ’Keef f e- Roset t i, H ornbrook, et  al. 1999) , we chose t he
0.5 p ercent  grou p  size t o illu st rat e how a manager might  id ent if y a grou p  bot h
small enou gh and  exp ensive enou gh t o ju st if y int ensive case management . The
0.5 p ercent  cu t  corresp ond s rou ghly t o great er t han $40,000 in t his year’s cost  or
more t han $25,000 in next  year’s exp ect ed  cost . A “su ccessf u l” t op  grou p  will: ( 1) 
have high average cost  next  year, ( 2)  cont ain f ew p eop le whose next - year cost s
are low, and  ( 3)  cont ain many p eop le wit h p ot ent ially manageable d iseases.

Sp ecif ically, we comp ared  t wo met hod s f or id ent if ying t op  grou p s u sing
year- one d at a. The f irst  id ent if ies t he 0.5 p ercent  of  t he p op u lat ion wit h t he high- 
est  year- one t ot al cost . The second  u ses a d iagnost ic cost  grou p  ( D CG )  p red ict ion
mod el t o id ent if y an equ al nu mber of  p eop le wit h t he highest  exp ect ed  cost  next 
year. P rior cost  is t rad it ionally u sed  by act u aries and  u nd erw rit ers t o id ent if y p eo- 
p le whose cost s will be high ( Blu hm and  Kop p el 1988; Cookson 1996) . The D CG 
mod el and  classif icat ion syst em are wid ely u sed  f or p red ict ing average p ayment s
and  comp aring t he average healt h st at u s of  grou p s ( Ash, E llis, P op e, et  al. 2000) ,
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and  variou s researchers have examined  t he p red ict ive p ower of  p rior- cost  and 
ot her mod els ( Ash, P orell, G ru enberg, et  al. 1989; Cohen and  MacWilliam 1995;
E p st ein and  Cu mella 1988; L amers 1999; Meenan, O ’Keef f e- Roset t i, H ornbrook,
et  al. 1999) . In early work, p rior- cost  mod els yield ed  higher R2 valu es t han all
mod els t hat  avoid ed  u sing su ch d at a, alt hou gh it  now ap p ears t hat  more ref ined 
d iagnost ic mod els may be p rod u cing higher R2 valu es t han mod els t hat  rely on
age, sex, and  cost s only ( Zhao et  al. f ort hcoming) . H owever, p rior cost  and  d iag- 
nosis- based  mod els have not  been p reviou sly d escribed  wit h resp ect  t o t heir abil- 
it y t o p rosp ect ively id ent if y small su bset s of  high- cost  cases.

O u r hyp ot heses f or t his st u d y were:

• A d iagnosis- based  risk mod el can id ent if y p eop le who will be high cost 
next  year as well as or bet t er t han p rior cost .

• D iagnosis- based  and  p rior- cost  met hod s id ent if y su bst ant ially d if f erent 
grou p s of  p ot ent ially high- cost  p eop le.

• P eop le pred ict ed  to be high cost  by bot h met hod s will be part icu larly ex-
p ensive.

• The d iagnosis- based  method  in p art icu lar ident ifies cases wit h a high
p revalence of d iseases t hat  are f requ ent ly t arget ed  f or case management .

METHODS

Data

We obt ained  d at a f rom t he ME D STAT Market Scan® Research D at abase, t he larg- 
est  mu lt isou rce p rivat e sect or healt h care d at abase in t he Unit ed  St at es, cap t u ring
inp at ient  and  ou t p at ient  healt h care service u se by ind ivid u als covered  by large
emp loyer- sp onsored  benef it  p lans d u ring 1997 and  1998. More t han 100 p ayers,
covering f ee- f or- service, f u lly cap it at ed , and  p art ially cap it at ed  p lans f rom all re- 
gions of  t he cou nt ry, were inclu d ed  in each year. Market Scan is wid ely recognized 
by p u blic and  p rivat e researchers f or it s comp rehensiveness and  qu alit y and  has
been cit ed  f requ ent ly in p eer-reviewed  jou rnal art icles ( e.g., Crown, H ylan, and 
Menead es 1998; G ood man, Nishiu ra, and  H ankin 1998; H illman, Josep h, Mabry,
et  al. 1990; H u  and  Ru sh 1995; L eslie and  Rosenheck 1999; Iezzoni 1997) . We
select ed  t he ap p roximat ely 2.7 million ind ivid u als eligible f or at  least  one mont h
in each of  t wo st u d y years, of  whom 73 p ercent  had  f ee- f or- service coverage; t he
rest  were enrolled  in a range of  cap it at ed  p lans. O u r p op u lat ion was 52 p ercent 
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f emale. Child ren less t han age 18 accou nt ed  f or 23 p ercent ; ad u lt s aged  18 t o 44
were 40 p ercent ; and  only 0.2 p ercent  were over age 64. The mean age was 35.

The key ou t come variable f or t his st u d y was t ot al med ical cost  in 1998, cal- 
cu lat ed  f or each ind ivid u al by ad d ing “covered  exp enses” f or all inp at ient  and 
ambu lat ory care.1 Covered  exp enses inclu d ed  d ed u ct ibles, coinsu rance, and  co- 
ord inat ion- of - benef it s p ayment s. Becau se only some of  ou r p op u lat ion had 
p harmacy benef it s, we d id  not  inclu d e ou t p at ient  p harmacy cost s in t he t ot al.

Identifying Top Groups

We u sed  t he D CG / hi erarchical  cond it ion  cat egory ( H CC)  p ros p ect i ve mo d el
d es cribed  by Ash, E llis , P op e, et  al. ( 2000 ) , as  imp l ement ed  in  D xCG ® Release 5.0
sof t ware, t o chara ct eri ze t h e hea lt h s t at u s  of  i nd ivi d u als . Thi s mod el p r ed ict s
nex t  yea r’s cost  f or ea ch in d ivid u al b ased  on ag e, sex, an d  t he rang e of  d ist i nct 
med ical p robl ems encou n t ered  t his  year . It  u ses d iagn oses as record ed  in Int er- 
nat ional  Clas sif icat ion  of  D iseas es, Nint h Revis ion, Clini cal Mod if i cat io n ( IC D - 9- 
CM)  cod es f rom  bot h  inp a t ient  and  ou t p a t ient  clai ms. E ach I CD - 9- CM co d e is 
cla ssif i ed  in t o on e of  118 cond it ion cat ego ries ( CC) . E ach  CC encomp asses  simi- 
lar  clin ical p robl ems w it h s imila r exp ect ed  cost s. P eop le can h ave m u lt ip le CC s;
t ho se wi t h no  med i cal encou n t ers have none. Clin ical hiera rchies are imp o sed 
amo ng CC s t o p rod u ce H C Cs, w hich id ent if y f or ea ch p erson t he m ost  cost ly 
man if est at ion  of  each d ist in ct  d i sease. A p erson  clas sif ied  as belon ging t o on e
“hi erarchical ized ”  CC cannot  also  belo ng t o  an H CC of  lower ran k in t he s ame
hierarch y. Becau se t he H CCs rep resent  an ex hau st ive classi f icat ion o f  all  med i cal
p ro blems  reco rd ed  in d i agnos es, i t  is not  u ncomm on f o r a s ick p erson , esp ecial ly
one wit h  mu lt ip le comor bid  cond it ions, t o h ave t en or  more H CCs  not ed . Th e
D CG / H CC mod el  u sed  here p red ict s cost s  f rom  t he set  o f  com orbid  d iseases
recogniz ed . I t  is not  s p ecif icall y d es igned  f or t he p u rp os e of  id ent if yin g t op 
gro u p s.

We a p p l ied  d ef au l t  cos t  wei gh t s in clu d ed  i n t he D xCG  s of t wa re t o  t h e
19 97 - id en t if ied  H CC s a nd  ag e and  s ex t o  get  ind iv id u al  p r ed ict io ns f o r 1 99 8.
We s elect ed  t h e “ D C G  t op  gr ou p ” co nt a in ing  0 .5 p ercent  of  t he p o p u l at ion 
wi t h  t h e hig hest  D C G  p red ict i ons  ( n =  1 3,3 28 ) . To  ma ke t h e p ri or - co st  t o p 
gr ou p  d ir ect ly  co mp ara bl e, we in cl u d ed  in it  t h os e 1 3,328  p eop le wh os e 1 99 7
co st s w er e h ig hes t .
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ANALYSES

We d escribed  t he d ist ribu t ion of  healt h care cost s in 1998 ( year t wo)  and  exam- 
ined  how ind ivid u als’ cost s changed  in grou p s based  on year- one ( p rior)  cost s:
bot t om 80 p ercent , next  10 p ercent , next  15 p ercent , next  4 p ercent , next  0.5
p ercent , and  t op  0.5 p ercent . We also comp ared  t he 1998 cost  d ist ribu t ion f or t he
t wo t op  grou p s and , as a benchmark, t he whole p op u lat ion in f ou r cat egories ( <
$5,000, $5,000 t o $9,999, $10,000 t o $24,999, and  $25,000+)  t o see how exp ensive
t hese p rosp ect ively id ent if ied  p eop le act u ally were.

We f u rt her exp lored  t he overlap  bet ween ou r t wo t op  grou p s, f orming a
p ooled  p op u lat ion wit h t hree su bgrou p s: p ersons in a t op  grou p  ( 1)  by only t he
D CG  met hod , ( 2)  by only t he p rior- cost  met hod , or ( 3)  by bot h met hod s ( t he
“overlap ”) . We calcu lat ed  t he p revalence, p ercent  of  t ot al p op u lat ion exp enses
incu rred  by, and  average relat ive cost s ( as comp ared  t o t he p op u lat ion average) 
f or each grou p .

F inally, we analyzed  t he abilit y of  each met hod  t o id ent if y f u t u re high- cost 
p eop le who have t he common d iseases most  wid ely t arget ed  f or d isease man- 
agement : d iabet es, congest ive heart  f ailu re ( CH F ) , ast hma/ chronic obst ru ct ive
p u lmonary d isease ( CO P D ) , and  d ep ression. F or each of  t hese f ou r chronic d is- 
eases id ent if ied  by t he D CG ’s CCs, we calcu lat ed  t he p revalence and  relat ive cost 
by d ivid ing t he mean cost  of  t hose wit h t he med ical p roblem by t he p op u lat ion
average. We p erf ormed  t he calcu lat ion f or t hree grou p s: t he t wo t op  grou p s and 
t he f u ll p op u lat ion. We also calcu lat ed  t he mean and  med ian nu mbers of  d ist inct 
med ical cond it ions p resent  ( t hat  is, t he nu mber of  H CCs)  f or p eop le in t hese
t hree grou p s.

RESULTS

Cost s in 1998 were highly skewed , wit h a med ian of  $240 and  mean of  $1,651.
F u lly one- qu art er had  zero cost s, whereas t he t op   0.5 p ercent  u sed  23 p ercent  of 
t he year- t wo d ollars; t he t op  1 p ercent  u sed  31 p ercent  ( Table 1) . F igu re 1 shows
bot h how concent rat ed  cost s are in a given year and  how mu ch less ext reme are
next  year’s cost s f or t his year’s highest -  and  lowest - cost  p eop le. Also, in looking
backward  ( d at a not  in t he t ables)  f or t he 1 p ercent  of  t he p op u lat ion t hat  cost  t he
most  in 1998, t hey had  u sed  only 11 p ercent  of  t he resou rces and  only one in f ive
of  t hem had  been in t he t op  1 p ercent  in t he p rior year. At  t he same t ime, t he
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least  exp ensive 80 p ercent  in 1998, who had  u sed  ju st  12 p ercent  of  resou rces t hat 
year, had  consu med  nearly 50 p ercent  of  t he p reviou s year’s resou rces.

Table 1:–– H ealt h Care Cost s in 1998*
N 2,665,678
Mean $1,651
Standard deviation $7,991
Coefficient of variation x 100 484
Median $240
80th percentile $1,354
99th percentile $23,697
99.5th percentile $39,064

% of population with zero costs 25.6
% of dollars used by most expensive 20% 87.1
% of dollars used by most expensive 1% 31.1
% of dollars used by most expensive 0.5% 22.9

*For persons with at least one month of eligibility in each of 1997 and 1998.

F igu re 1:––D ist ribu t ions of  Year- one and  Year- t wo Cost 
by Year- one Cost  G rou p 
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F igu re 2 shows t he act u al 1998 cost  d ist ribu t ion f or t he t wo t op  grou p s and 
t he f u ll p op u lat ion ( as a benchmark) . L ess t han 7 p ercent  of  t he f u ll p op u lat ion
cost  more t han $5,000, 3 p ercent  cost  more t han $10,000, and  0.8 p ercent  cost 
more t han $25,000. Bot h met hod s can id ent if y a very small su bgrou p  wit h f u t u re
high- cost  p eop le; less t han 47 p ercent  of  t he p eop le in eit her t op  grou p  cost  less
t han $5,000, and  more t han 41 p ercent  cost  more t han $10,000 in year t wo. Aver- 
age cost s in t he D CG  t op  grou p  were a lit t le higher t han t hose in t he p rior- cost 
t op  grou p  ( $27,292 vs. $25,981) .

F igu re 3 d escribes ou r t op  grou p s. There were 21,575 p eop le ( abou t  0.8
p ercent  of  t he f u ll p op u lat ion of  2.7 million)  cont ained  in at  least  one of  t he t wo
t op  grou p s. A small grou p  of  5,081 p eop le ( 38 p ercent  of  eit her t op  grou p  and 
0.19 p ercent  of  t he f u ll p op u lat ion)  was in t he overlap . P eop le id ent if ied  by t he
D CG  mod el alone were a lit t le more exp ensive t han t hose id ent if ied  by p rior cost 
alone ( $16,493 vs. $14,510) ; p eop le in t he overlap  were ext raord inarily exp ensive
( $46,219) , wit h cost s 28 t imes higher t han average.

Table 2 shows t he p revalence and  relative year- two cost s of  f our import ant 
manageable d iseases by t op  grou p  st at us. In t he f u ll p op u lat ion, abou t  3 p ercent 
had d iagnoses ind icat ing d iabet es, and 0.5 p ercent  had  d iagnoses indicat ing con-
gest ive heart f ailu re; ju st  8 p ercent  had  a d iagnosis f or at  least  one of t he f ou r d is-
eases. Pat ient s wit h t hese manageable cond it ions concent rat ed  in t he t op  grou ps.
F u lly 28 p ercent  and  20 p ercent  of  t hose in t he D CG  and  p rior- cost  top  grou p s,
resp ect ively, had  d iabet es; 20 p ercent and  18 p ercent had  CH F ; and  49 p ercent 
and 44 percent  had at  least  one of  t he f ou r d iseases. Thu s, p eop le id ent if ied  by t he
D CGs were slight ly more su itable f or case management  t han t hose id ent if ied  by

F igu re 2:––Act u al Year- t wo Cost  D ist ribu t ion
by Year- one Top  G rou p  St at u s
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F igu re 3:––Top  G rou p s as P red ict ors of  F u t u re Cost :
D CG  Vs. P rior Cost 

*People identified by both the DCG and prior-cost models (the overlap).

Table 2:–– Year- one P revalence and  Relat ive Year- t wo Cost s
by Top  G rou p  St at u s f or D isease Cohort s

Full Population DCG Top Group Prior-cost Top Group

Prevalence* Relative Cost† Prevalence* Relative Cost† Prevalence* Relative Cost†

Full population 100.0 1.0 100.0 16.5 100.0 15.7
Disease cohort
–Diabetes 2.8 3.5 28.4 19.7 19.7 20.9
–CHF 0.5 7.6 20.2 21.3 17.6 20.7
–Asthma/COPD 3.5 2.2 15.9 16.3 15.3 17.4
–Depression 2.0 2.3 4.8 15.0 6.2 15.2
–Any of the above 8.2 2.7 49.4 18.6 43.8 18.4

*T he p er centag e of the col u mn- s p eci fi ed  g r ou p  that bel ong s  to the r ow- s p eci fi ed  cohor t.
†A ver ag e cos t for  thi s  s u bg r ou p  d i vi d ed  by the aver ag e cos t for  the fu l l  p op u l ati on ($ 1 ,6 5 1 ).

t he p rior- cost  model. Not  exp licit ly shown in Table 2 is the f act  t hat  mult ip le co-
morbid ities were ext remely common in the t op  grou p s and  f ar more common
t han in t he fu ll pop u lat ion. Sp ecif ically, t he med ian nu mbers of  H CCs p resent  in
t he f u ll p op ulat ion, t he p rior- cost  t op  grou p , and  t he D CG t op  grou p were, re-
sp ect ively, two, ten, and  t en. The analogous averages were 2.5, 10.2, and 10.5.
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P eop le in each of  t he f ou r d isease cohort s were p red ict ably exp ensive, wit h
next  year’s cost s ranging f rom 2.2 t o 7.6 t imes t he average. H owever, wit hin d is- 
ease- id ent if ied  cohort s, t hose in t he t op  grou p s were su bst ant ially more exp en- 
sive, ranging f rom 15.0 t o 21.3 t imes t he average. F or examp le, sp lit t ing t he CH F 
cohort  by D CG  t op  grou p  st at u s, ap p roximat ely one- f if t h in t hat  t op  grou p  aver- 
aged  $35,211 each and  u sed  more t han 50 p ercent  of  t he CH F - cohort  d ollars; t his
cont rast s wit h t he mu ch larger grou p  of  p eop le wit h CH F  who were not  in t he
D CG  t op  grou p  and  averaged  only $6,901 each. In ast hma/ CO P D  and  d ep res- 
sion, t he t op  grou p s id ent if ied  by eit her met hod  were each bet ween six and  eight 
t imes as exp ensive as t heir d isease cohort  averages.

DISCUSSION

H ealt h care exp end it u res f or t he p rivat ely insu red  p op u lat ion in t he Unit ed 
St at es are highly skewed . In any given year, more t han one- qu art er of  t he p op u la- 
t ion incu rs eit her no or minimal med ical cost s, while t he most  exp ensive 1 p er- 
cent  has annu al cost s of  more t han $20,000 and  absorbs ap p roximat ely 30
p ercent  of  all exp end it u res. H owever, movement  f rom inexp ensive t o exp ensive
is common; we have sou ght  t o id ent if y a manageably small su bgrou p  of  p eop le
wit h high cost s next  year. Clearly, t he same met hod s can be u sed  t o id ent if y a
“sickest ” su bgrou p  of  what ever size is d esired  f or any cohort  of  int erest .

Sensit ivit y and  sp ecif icit y are t he most  common measu res of  a screening
mechanism’s abilit y t o correct ly classif y p eop le as t o t he p resence or absence of  a
sp ecif ied  p roblem. A measu re is sp ecif ic if  most  of  t he p eop le who d o not  have
t he p roblem are classif ied  as nonp roblemat ic; it  is sensit ive if  most  of  t he p eop le
who d o have t he p roblem are classif ied  as p roblemat ic.

H owever, sp ecif icit y is not  u sef u l in t his set t ing. This is becau se sp ecif icit y
cannot  be less t han 99 p ercent  f or any 0.5- p ercent - sized  grou p  u sed  t o d et ect  an
u ncommon p roblem.2 Moreover, sensit ivit y, while somewhat  d iscriminat ing, is
also p roblemat ic. F or examp le, if  we d ef ine “high cost ” as exceed ing $5,000 in
year t wo, even if  every case in ou r 0.5 p ercent  grou p  was high cost , sensit ivit y
wou ld  only be 7 p ercent  becau se t he “t ru e high cost ” grou p  is nearly 14 t imes
larger t han t he 0.5 p ercent  t hat  t he screen id ent if ies. If  t ru e high cost  were in- 
st ead  d ef ined  as “exceed s $25,000,” a p erf ect  screen wou ld  st ill miss nearly 40
p ercent  of  cases becau se t here wou ld  be t hat  many more p roblems t han t he 0.5
p ercent  t hat  are correct ly id ent if ied . “Solving” t his p roblem by set t ing t he t hresh- 
old  even higher lead s t o $25,000 t op  grou p  cases being classif ied  as non–high cost 
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“errors.” Alt ernat ively, we p rop ose examining equ al- sized , mod el- id ent if ied  t op 
grou p s wit h resp ect  t o t heir ent ire f u t u re cost  d ist ribu t ions and  ot her charact eris- 
t ics ( su ch as t he p revalence of  key d iseases)  t o comp are t heir abilit y t o id ent if y
managerially relevant  su bgrou p s of  high-risk p eop le.

To “save cost s and  imp rove qu alit y,” case managers mu st  p rosp ect ively id en- 
t if y likely high- cost  cases t hat  are amenable t o int ervent ion. We have p reviou sly
shown t hat  t he most  cost ly p eop le have many comorbid it ies ( Zhao et  al. f ort h- 
coming) . We have seen here t hat  bot h p rior- cost  and  D CG  t op  grou p s cont ain
many p eop le wit h p ot ent ially manageable p roblems su ch as d iabet es, resp irat ory
p roblems, and  CH F . In cont rast  t o p rior- cost  d at a alone, t he D CG  mod el can be
f u rt her u sed  t o id ent if y ind ivid u als whose f u ll morbid it y p rof iles seem most  p rom- 
ising f or p art icu lar management  st rat egies.

St art ing in t he early 1980s, researchers sou ght  t o d evelop  mod els t o p red ict 
cost  t hat  avoid ed  u sing p rior cost . The main reason was t he d esire t o inf er level of 
need  f rom t he med ical p roblems p resent  rat her t han f rom a variable t hat  is heav- 
ily inf lu enced  by “p ract ice st yle” in ad d it ion t o med ical need . In ad d it ion, d iagno- 
ses can d ist ingu ish among med ical p roblems wit h t he same cu rrent  cost s bu t  very
d if f erent  f u t u re cost  imp licat ions. H owever, it  was originally f eared  t hat  mod els
t hat  d id  not  incorp orat e cost s wou ld  never mat ch t he p red ict ive p ower of  cost . In
t hese d at a, wit h resp ect  t o t he measu res consid ered  here, t he d iagnosis- based 
met hod  p erf ormed  as well as or bet t er t han p rior cost .

To id ent if y a D CG - based  t op  grou p , we ap p lied  “benchmark” f ormu las t o
age, sex, and  list s of  med ical d iagnoses f or t he base year ( 1997) ; no cost  d at a f or
eit her base or t arget  year were requ ired . The D CG  cost  weight s were generat ed 
f rom a nat ionally rep resent at ive p op u lat ion. There may be some mod el overf it - 
t ing becau se ou r analyt ic f ile is f rom t he Market Scan d at abase, t he same d at a
sou rce f or t he benchmark d at a. H owever, t he f ile rep resent s t he exp erience of 
2.7 million p eop le; in p reviou s exp eriences when D CG  mod el coef f icient s were
d et ermined  u sing 1.3 million lives, f it t ing and  valid at ing p erf ormance measu res,
su ch as R2, were essent ially id ent ical ( Ash, E llis, Yu , et  al. 1998) . In p red ict ing ou t - 
comes f or a sp ecif ic d isease cohort , D CG  p red ict ions recalibrat ed  t o t hat  cohort 
might  p erf orm even bet t er. Ad d it ionally, t he most  u sef u l ap p licat ion of  a d iagno- 
sis- based  met hod  f or case id ent if icat ion wou ld  involve f requ ent  u p d at es of  t he
d at a, so t hat  p eop le cou ld  be id ent if ied  soon af t er t hey become at  risk. We have
p reviou sly shown t hat  mod el p erf ormance imp roves d ramat ically when inp u t s t o
t hese mod els are u p d at ed  mont hly ( E llis and  Ash 1989) .

Id ent if ying a f u t u re high- cost  t op  grou p  u sing p rior cost  requ ires no d iag- 
noses, only exp ense record s. H owever, ind ivid u al- level med ical inf ormat ion is st ill
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need ed  if  cases are t o be id ent if ied  and  ap p rop riat ely managed , and  a p red ict ion
mod el su ch as t he D CG  is d esirable f or comp aring t he act u al cost  of  managed 
p at ient s wit h t he exp ect ed  cost s in t he absence of  management . Clearly, manag- 
ers wit h bot h d iagnost ic and  cost  d at a will be in t he best  p osit ion t o p lan f or bot h
med ical and  f inancial cont ingencies.

CONCLUSIONS

Wit h resp ect  t o ou r hyp ot heses, we have:

• D emonst rat ed , in a p rivat ely insu red  p op u lat ion, t hat  being a very high
cost  case in a p art icu lar year is a t ransient  cond it ion t hat  only p art ially
overlap s wit h “having d iseases t hat  p red ict  high f u t u re cost s” or wit h hav- 
ing been high cost  last  year or wit h being high cost  next  year;

• Clarif ied  why sensit ivit y and  sp ecif icit y are p oor measu res of  t he abilit y
of  mod els t o id ent if y a manageably small set  of  f u t u re high- cost  cases;

• P rop osed a new way ( d escribing t he charact erist ics of mod el- id ent if ied 
t op group s)  to examine and  comp are t he abilit y of  models to select  small
grou p s of  high-risk cases t hat  are good  cand id ates f or case management ;

• Shown t hat  bot h p rior cost  and  D CG  t op  grou p s are rich in p eop le wit h
t he kind s of  chronic d iseases ad d ressed  by d isease managers; and 

• Conf irmed  t hat  p rior cost , which was hist orically su p erior t o d iagnost ic
inf ormat ion f or t he p u rp ose of  p red ict ing f u t u re cost s, is no longer bet - 
t er t han t he cu rrent  generat ion of  d iagnosis- based  risk mod els f or p re- 
d ict ing f u t u re cost s. In f act , t he D CG / H CC mod el u sed  in t his st u d y
p roved  t o be slight ly su p erior t o p rior cost  at  id ent if ying a t op  grou p 
wit h high cost s and  high p revalence of  t he d iseases t hat  are commonly
t arget ed  f or case management .
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NOTES

1. Cost s for people wh o were presen t  for on ly part  of  1998 were “an n ualized” an d
coun t ed as fract ion al observat ion s in  calculat in g averages. For example, a person 
wh o died in  Jun e, havin g cost  $6,000, con t ribut es half  of  an  observat ion , wit h  an n u-
alized spen din g of  $12,000.

2. Because 99.5 percen t  of  people are n ot  in  t h e t op group, if  p percen t  h ave th e prob-
lem, th e worst  we could possibly do is to have all 0.5 percen t  th at  are in  th e top
group n ot  be problems. In  th at  case, specif icit y would equal S = (100 – p – 0.5) /( 100
– p) ; S in creases wit h  in creasin g p an d equals 0.99 wh en  p = .50.
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